Fryns syndrome is an autosomal recessive genetic disorder characterized by craniofacial, thoracic, limb, genitourinary, gastrointestinal, and central nervous system abnormalities. This case demonstrates the role of sonography in detecting this entity in a fetus that demonstrated normal maternal serum screening and amniocentesis. In this case, there was no family history of this defect, the parents were not consanguineous, and an autopsy was unavailable.
Case Presentation
A patient in her early 30s, gravida 2, para 2 (twins), was referred at 22 weeks' gestation for an initial anatomic evaluation. Maternal serum alphafetoprotein (AFP), human choriogonadotrophin (HCG), and estriol screening were within normal limits. Real-time sonography of the fetus using an Acuson 128/XP (Acuson, Mountainview, CA) with a 3.5-MHz transducer revealed a Dandy-Walker cyst ( Fig. 1 ) and a two-vessel cord. The patient was referred to a maternal-fetal imaging specialist for additional sonography, fetal echocardiography, and amniocentesis.
Amniocentesis was uneventful. Sonography and fetal echocardiography were performed on an Aspen (Acuson, Mountainview, CA) using a 4.5-MHz transducer. The sonogram revealed multiple abnormalities. In addition to confirming the Dandy-Walker cyst and a single umbilical artery, the fetus also demonstrated agenesis of the corpus callosum, a thickened nuchal fold (7.7 mm), a left diaphragmatic hernia (Fig. 2) , a membranous ventricular septal defect (VSD), and an apparent flattening of the calvarial bones ( Fig. 3 ). After counseling with the high-risk maternal-fetal imag-ing specialist, the patient decided to terminate the pregnancy by dilation and extraction (D&E). This decision was made due to the constellation of abnormalities, without waiting for the result of the amniocentesis, which ultimately revealed a normal karyotype. The patient and her husband sought consultation with a medical geneticist. After taking into consideration the normal amniocentesis and triple-screen results, as well as the nature of the abnormalities demonstrated by sonography, it was concluded that the fetus very likely had Fryns syndrome. Although a detailed family history was negative, both parents have autosomal recessive inheritance, making them carriers of a single responsible gene.
Discussion
Fryns syndrome was first described in 1979 by Fryns et al. 1 and is a rare congenital disorder with an autosomal recessive etiology. With autosomal recessive inheritance, an affected individual receives two responsible genes, one from each parent, and is affected regardless of sex. When both parents are carriers of a single responsible gene, they are unaffected but, with each pregnancy, have an increased risk of approximately 25% (1:4) for having a child with the autosomal recessive disorder in question.
Some of the characteristics of this disorder include craniofacial abnormalities, including coarse face with microthalmia, hypertelorism ( Fig. 4 ), facial hair growth, cloudy cornea, abnormal ear shape, cleft lip and/or palate, large mouth, broad nasal bridge, and micrognathia ( Fig. 5 ). Other features include diaphragmatic hernia, hypoplastic lungs, limb abnormalities, gastrointestinal and genitourinary abnormalities, and central nervous system malformations, such as Dandy-Walker cyst and agenesis of the corpus callosum. Associated anomalies include congenital heart disease, particularly ventriculoseptal defects. 2, 3 Frequently observed skeletal abnormalities include distal digital hypoplasia, seen as hypoplastic to absent nails and very short terminal phalanges. 4 It has been proposed that short limbs should also be added as a component of Fryns syndrome. 5 The major differential diagnosis of this syndrome includes Wolf-Hirschhorn syndrome (central nervous system anomalies and diaphragmatic hernia), Trisomy 18 (Edwards syndrome), Pallister-Killian syndrome (central nervous system anomalies and diaphragmatic hernia), and Walker-Warburg syndrome (central nervous system and genital anomalies). 6 Although karyotype and amniotic fluid alphafetoprotein studies are normal, a few cases have reported elevated levels, but these fetuses had open defects (cleft lip, palate). Other findings include polyhydramnios, which often develops late in the second trimester. No reports of growth restriction have been shown to be associated with this syndrome. 7 Early detection of Fryns syndrome is possible as early as 12 weeks with sonography. At this early gestation, some abnormalities seen include cystic hygroma and diffuse lymphangiectasis. 7 This defect (cystic hygroma) has been proposed as a sonographic marker for recurrent cases. 2 The use of 3D sonography may also prove to be beneficial in the early detection and diagnosis of Fryns syndrome. It allows for a more detailed view of facial abnormalities and an earlier detection of diaphragmatic hernia, which is one of the key features in the prenatal diagnosis of Fryns syndrome. 7, 8 Fryns syndrome is usually a lethal condition, with a majority of fetuses being stillborn or dying in the early neonatal period. The few who survive diaphragmatic hernia repair have severe mental and developmental retardation. More than 70 cases have been reported since the first report in 1979, 86% of which have been associated with an early lethal outcome. 9 Prenatal diagnosis of Fryns syndrome has been made possible through fetal sonography. 4 Although the diagnosis is not confirmed with pathological evaluation postpartum, the constellation of findings seen on the sonogram most likely indicates significant evidence of Fryns syndrome. However, due to the phenotypic variability found in patients with Fryns syndrome, caution must be taken in making the diagnosis based on sonography alone. In cases such as this one, in which the karyotype was normal and an autopsy was unavailable, it is imperative to identify each anomaly, which will enable the clinician to counsel the patient appropriately. The malformations demonstrated in this fetus enabled the medical geneticist to determine the most likely correct diagnosis in this case. 
